A 71-year-old woman with a history of childhood pulmonary tuberculosis was admitted to our hospital for exertional dyspnoea (NYHA functional class II). Transthoracic and transoesophageal echocardiography demonstrated moderate to severe mixed mitral valve disease due to massive mitral annular calcification (MAC) and extensive infiltrative calcification of the atrioventricular groove. In addition, a very uncommon intramyocardial calcification of the ventricular septum and the lateral free wall was diagnosed. This case demonstrates a rare combination of mitral valve disease secondary to MAC, and a small hypertrophied left ventricle, as well as epipericardial and myocardial calcification likely due either to the massive MAC with myocardial extension or to former tuberculous perimyocarditis. The multidimensional imaging approach, which has been used in this particularly case, provided an excellent visualization and clinical evaluation of this rare finding.
A 71-year-old woman with a history of childhood pulmonary tuberculosis was admitted to our hospital for exertional dyspnoea (NYHA functional class II). Severe pericardial calcification had been previously detected by outpatient computed tomography ( Figure 1 ). Transthoracic and transoesophageal echocardiography demonstrated normal systolic left ventricular function, biatrial dilatation, and severe tricuspid regurgitation with secondary pulmonary hypertension (systolic pulmonary artery pressure 90 mmHg). Moreover, moderate to severe mixed mitral valve disease due to mitral annular calcification (MAC), extensive infiltrative calcification of the atrioventricular (AV) groove, and a very uncommon intramyocardial calcification of the ventricular septum and the lateral free wall was diagnosed (Figure 2A and B) . There was no hint for other causes of dystrophic myocardial calcification like renal failure, oxalosis, hyperparathyroidism, and cancer such as intracardiac tumour in the left ventricle or metastatic adenocarcinoma. Magnetic resonance imaging confirmed this unusual pattern of calcification of the ventricular septum and the lateral mitral annulus ( Figure 3A and B) . Delayed enhanced cardiac magnetic resonance did not demonstrate focal myocardial fibrosis or inflammation. Angiography ruled out coronary heart disease and demonstrated severe pericardial calcification of the complete mitral annulus with involvement of the mitral valve and the intraventricular septum. Two ring-shaped formations could be separately detected, one representing the mitral valve annulus and the other the AV groove ( Figure 4A and B) . The haemodynamic assessment of the mitral valve stenosis revealed a diastolic mean gradient between pulmonary artery wedge position (or left atrium) and left ventricle of 18 mmHg, and a peak gradient of 29 mmHg. Moreover, a peak systolic pressure of 81 mmHg in the right ventricle, a peak pulmonary artery pressure of 73 mmHg, and a mean pulmonary artery pressure of 32 mmHg were assessed. The case has been discussed with our cardiac surgeons (pericardectomy, mitral valve replacement, tricuspid annuloplasty), and surgery was refused by the surgeons due to the high risk in this particular case. The surgeons would have struggled to replace the mitral valve, and the calcified epipericardial adhesions probably would have resulted in severe haemorrhaging.
Mitral annular calcification is a common echocardiographic finding, which is caused by a chronic degenerative process, which occurs mainly in older patients, particularly in women and in patients with end-stage renal failure on chronic dialysis.
The clinical and haemodynamic consequences of this entity are not completely known, although mild-to-moderate mitral regurgitation has been described with MAC.
1,2 Our present case indicates that significant diastolic gradients can be found in patients with a combination of the large mitral annular calcific deposits and small, thick-walled, non-compliant left ventricles. 1 -3 Reduced anterior mitral leaflet mobility has been reported to be necessary for a gradient of .5 mmHg. 4 The relevance of the case reported in this manuscript is that the patient had severe MAC as well as uncommon calcification of the myocardium of the left ventricular septum and the lateral wall. Extensive AV groove calcification, infiltrating the annuli and the myocardium, was presumably caused by either massive MAC with myocardial extension or cardiac involvement of a former active tuberculosis. Pericardial calcification occurs in 1% of the patients suffering from tuberculous perimyocarditis and results usually in chronic pericardial effusions, cardiac tamponade, and constrictive pericarditis. In this particular case, previous epipericardial and myocardial tuberculosis may have resulted in septal and lateral calcifications. 5 -7 Tuberculous myocarditis with calcification of the myocardium is a very rare finding, which might be underdiagnosed, because myocardial involvement is often asymptomatic and discovered incidentally at post-mortem examination. Pathophysiology is based on systemic dissemination with microcirculatory injury (circulating immunological complexes, microthrombi), and systemic inflammation. In addition, focal myocardial inflammation could occur, particularly in the case of myocardial tuberculoma, resulting in myocardial calcification. Diagnosis of acute tuberculous myocarditis rather than pericarditis is very important, because if myocardial inflammation occurs it might lead to serious complications, in particular ventricular arrhythmias, or cardiac dilatation and heart failure. 8 This case demonstrates a rare combination of extensive mitral valve disease secondary to combined MAC, and a small hypertrophied left ventricle, as well as epipericardial and myocardial calcification of the AV groove, with infiltration of the annuli likely due either to the massive MAC with myocardial extension or to former tuberculous perimyocarditis.
The multidimensional imaging approach, which has been used in this particularly case, provided an excellent visualization and clinical evaluation of this very rare finding.
